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IHHEPIAHYH

H ovyypovy korvwvia avtiuetwriler pio tAnbwpo. mepifailoviikav (THUAT®Y TOD 0PEILOVTOL Kol EVIEIVOVTOL
onuovtika amo v ovipamivy dpootypiotnra. Evo amd ta mo cofapd. mpofiuata wov omaitodv dueon
TPOGOYN EIVAL N OTUOCYOIPIKY POTAVOH, | OTOLO. EYEL (G IO, ATO TIGC KUPIES QUTIES TV OOTIKI UETAKIVHON KOl
ELOIKOTEPO, TN XPHON TV avtokivitwy. H mopodoo epyacia apopd otnyv oavertodn O100kTIKOD DAIKOD Yo, TV
0C10TOINGN EVOALGKTIKDV THYOV EVEPYELOS VIO TH UETOKIVIION KOI COYKEKPIUEVA. VIO TNV YPHOTN DOPOYOVOKIVHTWV
ovtoxivytwv. 1o avalvtikd, o1 podntés Epyoviar aviiuéTwmol e TO POIVOUEVO THS OTUOTYOIPIKNG POTOVONG
KOl KAAODVTOL VO EVIOTIOODV TIG QUTIES TOV KOl TIG GVVETEIES TOV OLEPEVVAVTOGS TNV ALIOTOINTH DOPOYOVOKIVATWV
OYNUBTWV WG UEGO TEPIOPIGLLOD TOD.

AéCeig kAerdid: aTpocEUPIKN pOTTOVGT, LOpoyovokivnTa oo, STEM 61dakticd vAKo
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ABSTRACT

Modern society faces a plethora of environmental issues that are largely caused and exacerbated by human
activity. One of the most serious problems that requires immediate attention is air pollution, which is largely
attributed to urban transportation, particularly car usage. This study focuses on the development of teaching
material related to the use of alternative energy sources as the hydrogen-fueled car. Specifically, students
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examine the phenomenon of atmospheric pollution by identifying its causes and consequences, and they
explore the utilization of hydrogen-powered vehicles as a means to mitigate it.

Aéeig kleroia: air pollution, hydrogen-powered vehicles, STEM teaching material

EIZXATQI'H

‘Eva amd ta o cofopd mpofAoTo TOL ATOITOVY TNV GUECT TPOGOYN TMV TOAMTMV EIVOL 1] ATHOCPOLPIKT
pOTaven, N omoia £yel @G pio amd TIC KUPLEG QUTIEG TNV OOTIKN HETAKIVION Kot €0IKOTEPA TN YPNOY| TOV
avtokivntov. [Ipootdbeieg yio ™ peimon ¢ GLUPOANG TNG OOTIKNG UETOKIVIONG OTNV OTHOGQALPIKY|
pomavon mepAopupdvovv TNV TPOOONON EVOANOKTIKOV HECMV HETAPOPAS Kol Tn PeAtioon g
OmOOOTIKOTNTOS TOV KOLGiU®V. Q6TOC0, Mo EVOLPEPOVGO TPOOTTIKY Elval 1 YPNOT OVTOKIVITOV LE
vopoydvo wg kawoo (Ogden, 2022).

To 01dakTiKO cevdplo mov mapovotdletar eivarl eoTioopéVo oty a&lomoinon vOPoYOVOL ®G KOVGILOV TOL
péAlovtog kot divel otovg pobntég T dvvatdtnta va yticovv Tig Pacelg e ProoiudtnTog ot omoieg o
anoteAécovv ta Bepélo ot petémerta (on tovg. To vAkd mov avartOydnke mTpowBel TV eUTAOKT TV
HoONTOV pe TEWPOUATIKEG dlodikacies Pactopéveg otn nabnon péow diepedivnong kot LTooTNPLOUEVES 0md
ynowkd epyareio (POAAog, 2021) pe am®dtEpPO OKOMO TV avoyvdPLoN TOV TPOPANUOTOS KOl THV
KLV TOTOINGY| TOVG Y10 TNV avAANYN dpdomng.

MEG®GOAOAOI'TA

[Ma v avértoén Tov 6100KTIKOD VAIKOD BACICTAKAUE GTNV TPOGEYYIoN TNG LABNoNG LEGM dlepedvong Kot
ovykekpipéva oto povtédo tv Bybee et al. (2006). Zopemva pe 10 LovTELo avTd 1 SI00CKAAIN TOV PLGIKMOV
EMOTNUOV SLOKPIVETOL G€ 5 6TAdI0. ZTO OTAOI0 TNG EUTAOKAS O EKTALOEVTIKOG EMLXEPEL VoL CLUVOESEL TNV
KaOnuepvn (on Tov padnTov pe 1o SakTikd avtikeipevo mov o avaivbel og emduevo otado. To devtepo
oTAdW0 oG S100oKAAIOG Y10 TIG PUOIKEG EMCTNESG, EMIKEVIPMOVETOL OTNV Cepedvyon Yo TNV AvAdEEN T®V
We®Y TOV uadnTdv. Xt0 Tpito 0TA00 TG emelnynons ol pantéc evBappvvovtal va. EPUNVELGOVY TO
QovOUEVO e TO 0moio aoyoAovvTal. To Tétapto oTAd0 NG emecepyooiog APOPA GTV EPAPLOYN TNG VENS
YVOONG 6€ VEEG KATAOTACELS. [T10 avadlvuTikd, 0 ekmadevTikdg wOel Tovg LaONTES Vo IAANAETIOPAGOVY LE TN
VEQ YVMOOT KOl VO OTOVINGOLY GE VEEG EPMTNOELS TOV B TEBOVV e amdTEPO CKOTO VO OUMIGTMOGOVY TNV
OTOTEAECUOTIKOTNTO, THG EPEVVOS TOVG KO TOV TEAIKOD TPOIOVTOC. XTO MEUTTO Kol TEAEVTOIO GTAO0 TNG
0é10l.0ynong, ot paBNTES AELOAOYOLV 1) VEQ YVAOCT) TOV KATEKTNGOV.

Ieprypaen 0180KTIKOV VAIKOD

O1 autieg KO Ol EMATMOCELG TG ATUOGPALPIKNG POTOVONG LLE EGTIOGN OTIG AOTIKES LETOKIVIOELS SIEPEVLVAVTOL
og pia dounpévn ddackorio n onoio OETEL 6TO EMIKEVTPO TIG PUGIKEG EMICTNUES, Ol OTOIEG GUVEIGPEPOVY GTIV
mhacioon mmudtov  mwepBoriloviikod evOlaQEPOVTOS. ZVYKEKPIUEVO ®©C MEPOG TOV OITIOV 1TNG
OTLOGQALPIKNG POTOVONG TOPOVGIALOVTAL | KA OPVKTMV KOLGIU®V Y10, TNV TOPAY®YN EVEPYELNG KoL TN
HETOPOPE, EVO TOPIAANAQ EREACT] OTVETOL KO OTIS EMUTTOGELS TNG OTHLOGPAIPIKNG POTAVONG CYETIKA LLE TNV
avOpomvn vyeia Kot 1o TEPPAALOV. Q¢ KOUUATL TV AVGE®V TapovatldleTon 1 a&lomToinoem ToV HOVTEAOL EVOG
OLTOKLVITOV TTOV KIVEITOL LE VOPOYOVO, BAGEL TOL PALVOUEVOL TNG NAEKTPOAVOTG.

[Tpokelpévou 1 dtadtkacio Vo KOTAGTEL To EVOLUPEPOLGA KO EAKVGTIKT| TPOG TOVS LA TEG Ko TIG LobnTpLeg
alomomOnkav mowila péca d10acKaiiog ota omoia cupmeptAapPaveTol n dnpovpyio kot a&loroinorn dvo
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eBook mov vrofonfovv v ynoelokn aenynon kot kotevbvvouv ) pabnoiokn dwudikacio wOmVTOS ToVg
HaBNTEG Vo KoTaypaeovy To KopPikd onueia e d1adtkaciog.

210 6TAS0 TNG EUTAOKHG, LLE AMMTEPO CKOTO TNV EUTAOKT TOV LaONTOV 0T d10d1K0Gio, TOPOVGIALETOL LEGM
eBook éva ynoelako mapapvdt pe agpoppr| to omoio avartuooeTol pio cu{Tnon oXETIKE pe To avlpdTIvo
OTOTOTMUO GTOV TACVITN.

Y10 otdd10 ™G efepedvnans ol pobntég epPabbvovv meplocdTEPO 6TO BEUA Kol PEC® EVOC YNOLOKOV
T VIOo0 eKQPALOVY TIG AMOWYELS TOVG OYETIKA pe To Pabud Kot Tov TpOTO OV GLUPAAOVY KaOMUEPIVES
OPaCTNPLOTNTES OTNV EVEPYELNKT KOTOVOAMOT KOl ®G €K TOOTOV OTNV EMPAPLVON NG OTHOCPUIPIKNG
pOmavonc.

210 0TA010 NG emelnynons a&lomoteitol T0 LOVIEAD VOGS LOPOYOVOKIVIITOV GLLTOKIVIITOV TOV AELTOVPYEL UE
NAEKTPOALON HECH TOV 0TOI0V 01 LOONTEG KAAOVVTOL VO, SIEPEVVIIGOVY TNV ATTOSOCT) TOL CLTOKIVI|TOL UE GVO
SLUPOPETIKOVS TPOTOVG TPOPOSOGING, [LE MAOKO TAVEA KOl LE LITOTAPiaL.

210 0Tdo0 G emeepyacioc avonTicoeTon pio. cuCNTNOT OYXETIKA UE TIG duvatOTNTEG PEATiOONC TOL MO
VILAPYOVTOG OVTOKIVIITOV GE EMIMESO PLOGIUOTNTOC.

270 6TAd10 TG al10A0YNoNS LECH EVOG TALYVIOLOU POAOL O LAONTES EMLYEPTLATOAOYOVV GYETIKA LLE TO OPEAT
TOV OTOKIVITOV TOVS Kol TAPOLGLALOVV TOV TPOTO AELTOVPYELQS TOV.

Eg@appoyn d16aktikod vAIKoU

To gv Moy® 010aKTIKO VAMKO gpappdotnke oe 105 pabntéc Npvaciov oto kévipo dvoikdv Emomuov
«Science in the city» kotd to gopvd e£aunvo Tov akodnuaikod €tovg 2022-2023. XTI eMOKEYELS TOV
mpaypatoromoniay o1 padntég yopilovrav oe opades TV 6 aTORMV Kot 1 dadikacio dlapkovoe Tepimov 25
Aemtd yio kéBe opdoa.

AITIOTEAEXEMATA

ATO ™V €QUPULOY|] TOV TOPATAVE OPACTNPLOTHTOV Ol0PAVNKE TG Ol JPOCTNPLOTNTES KOl TO HECO
novaglonombnkay katdopbwasov va eumAEEovV evepyd Tovg pobntég otnv pabnotakn dtodikacio Kot va Toug
vrootnpiovv ot deaymyn SlEPELVICE®V. TVYKEKPIUEVE, KATO TNV TEPUUATIKY dPACTNPLOTNTO LE TO
VOPOYOVOKIVITO ALTOKIVNTO 01 PaBNTEG TPpAYLOTOTOINCAV TAPATNPNOELS Ko LETPNGELS, eSacknOnkay otnv
OPYOVOUEVT] KATOYPAPT] TOV 0E00UEVAOV TOVG BAGEL TV 0TOIMV 00NYNONKAY GE CLUTEPACUAT OYETIKA TOGO
LE TOV TPOTO AEITOVPYIOG TOL ALTOKIVIITOV OGO KOl LLE TO OTKOAOYIKO TOV amotutopa. [TapdAinia cuviékpvay
™V andO0CN TOL KATA TNV TPOPOSOGin TOV HE OVO SLUPOPETIKOVS TPOTOVS KOTAAYOVTOS GE GLUUTEPAGLLATOL
YL TNV OTOSOTIKOTEPT EMAOYN. ZVYKEKPUWEVA, €vog HabNTg avépepe: «Me ) umatopio T0 0VTOKIVHTO
KIVELTOL Y10, TEPIOTOTEPY PO KOl YPEIQLETAL AIYOTEPH PO, VO. POPTITEL.

Epappdlovtag ta mapondve cvunepdopota Kot AapPavovtag vadyn Tovg Kot TPoyIoTIKoVG TEPLOPLGHOVS
™G AELTOVPYIOG TOV, OTMG Y10 TOPAOEY O TNV TEPIMTOOT UETAKIVIONG OTI OLAPKELD LG GUVVEPLUCUEVNS
HEPOC, OLOUOPPMOAY TPOTACELS Y10 TEPALTEP® PEATI®OON TS PLOSIUOTNTOG TOV GLTOKIVIITOV Ol OTOIES OTIC
MEPIGOOTEPES TMEPUTTAOGEIS OPOPOVGAV TNV TPOPOOOGio. TOL HE EMOVOQOPTILOUEVEG UTOTAPIES TOL VO
a&lomoobv avovemolueg mnyéc evépyewoc. Evdewtikd o poabntplo mpotewve: «Bo  umopovooue vo
XPHOLULOTOLGOVUE EXOAVOPOPTILOUEVES UTOTOPIES 01 oTtoies Ba poptilovtal ue NA1oky eVEPYeLo. avTi NAEKTPIKO
PEVUO. KO ETOL TO OWTOKIVATO B0, EIVOL ATOOOTIKO OKOUO KOL OTAV EYEL TOPOOIKH GOVVEPLON.
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XYMIIEPAXMATA

To d0aKTIKO VAMKO OV avarTOYONKE £0MGE GTOVG HLOONTEC TN SLVATOTNTA VO TPOPANUOTIGTOVV CYETIKE e
™V GLUPOAN TOVG GTNV OTUOGOAIPIKT PUTOVCY], VO YVOpiocovv &va HEGO petakivnong mov alomotet
EVOALOKTIKEG TNYEG EVEPYEWNG KOL VO, TEPAUOTIGTOVV TPOKELUEVOL VO BEATIOGOVV TNV AOJ0CT| Kol TNV
Biwopdmrd tov.
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